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The electron gun for the electron beam was simi lar to that described by Karstensen 1. On its way to a photomultiplier cathode the emitted light passed a spectrograph of sufficient aperture ( 1 :5 ). A dia phragm in the image plane of the spectrograph limited the effective interval of wavelengths from about 5500 Ä to 6200 Ä. For intensity reasons the spectrograph was used with an extremely wide en trance slit. A filter could be placed in the light path. Without this filter light from the 5683/88 Ä doublet and the 5890/96 Ä doublet reached the photomul tiplier cathode. The filter absorbed all light from the D-lines. The doublets were not resolved. (Some light of the 6154/61 Ä lines also passed filter and spectro graph, but had no influence on the results, as the spectral sensitivity of the photocathode for this wavelength is poor.)
As the excitation processes for the upper levels of both lines take place in the same beams, we expected the ratio of the signals due to the resonance line (3 2S -3 2P, 5890/96 Ä) and the non-resonance line (3 2P -4 2D, 5683/88 Ä) to be independent from the density of the sodium atoms for sufficient low densities. Sufficient low density means, that no ap preciable diffusion of radiation by self-absorption of the resonance light occurs. We found, however, that with decreasing density of particles in the atomic beam the light of the resonance line increased rela tively to the light of the non-resonance line. The density was calculated with vapour pressure data from the temperature of the furnace producing the atomic beam. Effects from residual gas in the evac uated apparatus or from erroneous zero signals could be excluded.
As the dependence of the ratio of intensities might be originated by either the 3 2P or the 4 2D level (or both), the apparatus was adapted for an absolute measurement of the excitation cross-section of the Reprint requests to F. Karstensen, Institut für Experi mentalphysik der Universität Kiel, D-2300 Kiel, Olshausenstraße 40-60, Germany. resonance doublet. The procedure was described by Schramm2 for Calcium. (In our case the total amount of condensed sodium was determined by flame photometry.) Figure 1 shows the result, the measured crosssection q as a function of the particle density n in the atomic beam. (The influence of self-absorption was perceptible for rc>1013cm-3.) The plateau A around ra=1012cm~3 corresponds to g = 42 10~16 cm2. This agrees reasonably well with a former value of 30-10~16 cm2 (Christoph3 and Haft4), taking into account, that in such experiments an ab solute calibration of a light sensitive device is in volved. For lower densities we found a greater crosssection. Figure 1 is in agreement with the experi ment described at the beginning, assuming that the signal from the non-resonance line is proportional to the particle density in the atomic beam. For ra<1010cm-3 it was not possible to derive reliable absolute cross-sections. By correlating the light intensity of the resonance lines to the particle density from the vapour pressure in the furnace, it could be shown, that for n < 1 0 8cm-3 q reaches a constant qc (dashed line in Figure 1) . As in the latter case the variation of n was much better known than n itself, the value of qc remains uncertain.
From several different theoretical calculations fol lows g = 55 -90• 10-16cm2 (see Lane5) for 11 eV energy of the impingeing electrons. This would sug gest an additional effect to be responsible for the increasing q with decreasing n in our experiment. At the present state of investigation no satisfying explanation can be offered. A chemiluminescence spectrum above 1 u is observed when olefins or formaldehyde are reacted with active oxygen. Part of the bands are quenched by water vapor and shifted upon deuteration of the fuel, while others are unaffected. The latter bands are attributed to the (2A' -2A") electronic transition of H02 radicals produced by the reaction of HCO radicals with 02(Mg) metastable molecules. The quenchable bands are probably overtone transitions of vibrationally ex cited HO, radicals in the 2A" ground state.
It has been proposed that metastable oxygen molecules, 0 2(Mg), might contribute to the oxida tion of unsaturated hydrocarbons and other atmo spheric pollutants 11 2. However, most atmospheric trace gases deactivate 0 2(Jzlg) extremely slowly and without chemical reaction 3. There is evidence that Oo^zlg) interacts rapidly with some radical produced by the reaction of 0 ( 3P) atoms with or ganic gases 4.
The free radical HCO is a common intermediate in many hydrocarbon oxidations. The reaction with ground state molecular oxygen at ambient tempera ture is not well known, but the rate constant is probably smaller than 10-15 cm3-molecule-1 -s-1 (see 5) .
The present investigation was initiated by the ob servation of a banded spectrum above 1 fx which is emitted when active oxygen from a microwave dis charge is reacted with simple olefins at low pres sures. The experiments were carried out in a flow tube. The infrared spectra were recorded using a 0.6 m grating monochromator and a cooled PbS detector. sion spectrum which was obtained by the reaction of ethylene (4 mtorr partial pressure) with active oxy gen at 1 torr, containing both 0 ( 3P) atoms and 0 2(1zlg) metastable molecules. The wave numbers of the band maxima are tabulated in Table 1 . Figure 1 A shows the infrared atmospheric band, in comparison, which was recorded under the same experimental conditions, but with the hydrocarbon turned off. The 1.27 jjl band of the chemiluminescent spectrum is distinctly broader and more intense than the infrared atmospheric band. It was also proved that 0 2(1zlg) molecules are consumed in a fast re action when the hydrocarbon is added 6. When active oxygen was passed over a HgO film prepared by distillation of Hg through the discharge, which removed oxygen atoms, no infrared emission was observed upon addition of ethylene, except for the infrared atmospheric band at 1.27 ju. Also, when
